Use of neopterin as a bone marrow hematopoietic and stromal cell growth factor in tissue-engineered devices.
The in vitro response of early haematopoietic progenitors or stem cells (CD34+)--common for myeloid (granulocyte, eosinophil, megakaryocyte) and marrow stromal cell lineages, to neopterin, exogenously added to the liquid mouse bone marrow cultures, at doses 12.5-25 microg/ml culture medium, has been studied. The results obtained show a significant stimulation of common--myeloid and stromal/ mesenchymal progenitor cell proliferation and differentiation, as early as 24h to the 96h after the in vitro treatment with neopterin. On day 4 of cultivation the granulocyte/macrophageal proliferation and differentiation has been attenuated giving place to the marrow stromal/mesenchymal cell growth and differentiation. A functional role of neopterin as hematopoietic growth factor--essential for the proliferation and differentiation of bone marrow common (hematopoietic and stromal) progenitors is not yet clear and remains to be elucidated. The in vitro and ex vivo applying of neopterin--alone or in specific combinations with other cytokines (e.g. FGF-2) for the induction of marrow stromal/mesenchymal cell proliferation and differentiation, merits further investigations with regards to its future use in regenerative medicine. The results provide a theoretical basis for the application of neopterin in tissue-engineered devices: incorporated into biodegradable polymer microparticles (with encapsulated early bone marrow progenitors and other special supplements), it could be experimentally applied for fast and easy induction of endothelial, osteoblastic/osteogenic, neuronal and other cell lineage differentiation as well as for improving tissue trophical processes and reparative microenvironment.